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ABSTRACT

The results of a spectral analysis of a new, subjectively analyzed data set of tropical Pacific wind stress
are presented. The monthly data for the 10-year period, 1961-70, allow a detailed inspection of the
distributions of frequency and zonal wavenumber spectra from 29°N to 29°S. In addition, the results
obtained using the subjective analysis technique are briefly compared with those obtained using two
objective methods.

The frequency spectra vary greatly throughout the tropical Pacific. There also are differences
between the spectra for the wind-stress magnitude and its components. The only statistically
significant peaks are for the annual and semiannual cycles. Differences between the frequency spectra
for the wind-stress magnitude and the wind-stress components are discussed. Plots of the spatial dis-
tributions of the power in the annual and semiannual signals are presented and related to seasonal
climatological features in the tropical Pacific wind field. Other plots are introduced which show
regions of high interannual variability in the area occupied by the Southern Oscillation, and in the
central equatorial Pacific. Both of these regions are key areas in the study of El Niiio.

Zonal wavenumber spectra are presented as functions of latitude for January, February, etc. The
spectra are red, as would be expected.

The outcome of a test for white noise that was performed on the frequency spectra for interannual
periods is discussed. According to the data set used in this study, the spectra are indistinguishable
from white spectra for interannual periods. However, the results for this type of test are hindered by
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the short record length available in the data set.

1. Introduction

In the meteorological community, there has been
an increased interest in the tropics as an aid to im-
proved long-range weather prediction. Oceanog-
raphers are building more complicated ocean models
for the tropics. In these, the main driving variable
is the wind stress. El Nifio, a major air-sea interac-
tion event, is believed to be caused by remote
forcing in the wind stress over the Pacific Ocean
(Wyrtki, 1975; Hurlburt et al., 1976; McCreary,
1976; Kindle, 1979). SCOR Working Group 55, *‘Pre-
diction of El Nifio’’, has established the definition:
‘“El Nino is a massive intrusion of warm water into
the eastern equatorial Pacific with positive coastal
sea surface temperature anomalies exceeding 2°C
as far south as 12°S*’ (D. W. Stuart, personal com-
munication). This study is an attempt to investigate
specific aspects of the time and space variability of
the wind stress over the tropical Pacific Ocean.

Willebrand (1978) did one of the most recent
studies of the temporal and spatial scales of oceanic
winds. He analyzed the quasi-geostrophic wind field
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over the Pacific and Atlantic Oceans from 20—-65°N.
The winds were calculated from synoptic-scale sur-
face pressure data for a 4-year period. He also used
actual wind observations from two weather ships.
He found that, excluding the annual signal, the
spectra of the wind stress are white (i.e., flat) for
periods longer than 10 days.

Unfortunately, in the tropics, it is not possible to
obtain accurate winds using the pressure field. Early
attempts have made use of ship wind observations
to study the mean monthly and annual wind distribu-
tions (McDonald, 1938; Crowe, 1951a,b; U.S. Navy
Hydrographic Office, 1956; Hellerman, 1967).
Wyrtki and Meyers (1975a,b, 1976) have recently
processed 5 million ship wind observations between
30°N and 30°S over the Pacific Ocean for the years,
1900-73. The data were used to create maps of
average monthly winds and wind stresses for 2°
x 10° latitude-longitude quadrangles. Wyrtki and
Meyers used the data to study both the seasonal
and interannual variability of the Pacific Ocean trade
wind field. Barnett (1977a) has used the data to
investigate the time and space variability of the
trades. Reiter (1978a,b) utilized the data to research
the interannual changes in the ocean—atmosphere
system.






